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3**1 gch a>71 ^ ^ H >oic-l 24 i^j-^r *i] i i^Rr *») 2^-g-i 3 

tb^r. S^^Sr Or^-Cf ^r-E^H 3"§-, ^2: ^ *r-§-*}-b Ml -TtQ-Q (fracture -resistance)* ^i^. 
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-^<i^. £3. 4 ? <! 

*TM-*«H» 71 * y,i n s-oto] ^21)7)4- 

^.Tg^. 0t°l«l-3 ^rS.«fl^i 7M S^-Hl *=r -^^-(multi -component) Ml ^*Rr ^ °t) 3 
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S33 3=l7 r 3 =5- .2. 3 ^-3^ 3* 3 3**1 3 vfl^^ (fracture -resistance) 3 <}. 2,-g- ^3£- ^ 

<a«rul, vH^<g^ 5*-cr 23* ^l^Hl 2J3 3^3* 3,7} 3^* 33^1}. 3-37 r , 

*l*°fl ^3^r 3* ^£)7l S3 ZL 3*1)1 *3*>7l3- 33°) JL^^^r S3°lH 523* ^ 

33^- § ^ ^oiaj ^.^ofl 33 ^°]o):7i^cK -f <y*i)3* ^3 3 ^m^^ *h? s-^ ^.a.^ °i 

*^ iLJL3el^r 71^, 31*°1 **HW3 5i3°lM <?* Slcr. (integrity). MJ-g-'S^ 3. 

=4? S3* iLJl«- ^ Si^-M". (pits) 3 M" ^<t«ll 2]*H 33* ^^^71 

33^ 33.33«: cr€- °ll£r ^l* 0 ) £sL ^ £S.-§- °>53# *§^SRr ^*°fi ^ 3^. £5. S3* 

Ji^Hr 3°1 s3£r ^rz}** °rMtHek£, "K 1 ^- £S 3L^3 ^13.£^- ^ S3 0 ] ^sMMW 

*Hr 3^* *°1 $Jf«H? 3* H*I*M ^^©1 J!^^. 3**1. ^*fl-^ 3«ti-3^ 

3. 333^r ^#3 3°1 32^* M-e|-u(l^ ^olcf. 33 ^ 3fi#£- ^ nfl-f ^33 ^jl 7 o V £.7> 323^. JE^f- 
* 5LiL ?2 £5.-8- (markings) °fl3, o>^ofl ^cfl s|°j^ SJE^ 3.^ 5}^- 3:33^ 33 A 3 3 33=3 3 
«>33^r ^ (rollover) 3 *fl*|7l«- 3-*^°fi ^ &<H*l^r 3* SM*r7l 3*fl 31H1 -R-3l 3H7f 3^5*-^ 
3-f , g# 3 A 3 Si #S.7> At^i*. «r, ^7H] 3^* £4M*1jI*¥ 3^* ^*}JL 



7] 0^-3}^ ^Bj-^oj <a^ll- °|^xr f'^l- ^tt^. ¥ t'SHI Ht-°Jc1 ^*flir ^^^^.S. 



oVJltH Tg7j- 70 °C* ^^51 *}■%-<>) 3£5)^r ^ A ^>7l <H^7l 

^-•a«r S^* S^*r7Hl f-g-*r*l ^S., Tg7> 70°C^s r «a ^^lfe ^ * = ^ °1» if^fe 3.^ 

oflAi ^^ofl A 1S. ^A] A^ol^ ^*to] °ic|. ^ °l«fl ^ -8"^ ^l^- 

5lV 0 J^ tflfb vfl^^-Aj^. 5jo.t^ jg-7i?v av-§.ai ^-<g ^ ci^Hl^l^-i cflti- 



Aj^| 31^- a], «m##<H lOlC^l^Hl^ 3-§-*l "flUSl^r S^-ir ^^«rfe 2<U ^^Ir^r 2^ 7l^ 
«q ^'-§-3^ ^£7V #3 ^^(Ot;) °-3. ^-^^-Hl nl-el- •^ < S c >1 S^* ^^^V^r ^1 

<>1 S^* ^ A ^«r^ ^^3 ^-USr ^£7> ^ff^m n}-3- ar^ti ^^"^1^ (rigidity) ©1 ^7}3Rr 33 ^ 
0.^.301 jfEl 71^33, Afls.-£r ^-§-*H ^2i3. ^r£7> or^l t<H3^ ^-f. #°1 ^^-=171 

^<H1 33^ ^^3 -a2fl7> asfl^'Cr. °lel«- ^^S. ^l*}^ 3.*% 2:3#* or3*>°fl-H ^g- 

3^ 33 -&7r^-3M-. ^ 23** ^ l-^i 3^3 3 s.3- ^ ^£^l A i ^-g-^-fe- 3*1 -S^r-W. 

*1. <fi^ 37fl^ol^- ^fr H ^.3 ^713: ^l^Sl ^l^^l A i -a^i|^r£7> 0t ^ ZL Ji3 <>14 7\*f-W, 

33, 31-1-3. £S.7> ^i:^ lS.*(snow plow)S. f^37l]3^ ^^-,1 3"3 ^-§-«i7l 3°fl ^r*«- ^-S.7> 3 

37>3 3 -§-3^1 331 *r*r Si^r. D V«7>3^, ^713 3^51^ ^7> ^37133 ^=3 23** ^ 



US -A -5,922,398^ ^B. 3 D J -^*7l* 3^ ^^ji 3^>* 3^ "t^ ?i23fe ^r<?i^ 23** 7fl3*rH 
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°ltL ^7} Tg7 r q= Orol^H, 20r. ^ t v *M|7> ^ + 5V ^£5. ^ ^r£°*H 

*.e.*M ^ 5U^. ^7i(ofli-#<H. tfs>K)i? ^^jl =.€■ °>°J 3-§-7l7> «1 -<>1^ ^ 

- S)Aj*p- wj-^o] 7||A)^cf :g-§- ^^A], <g7)7V $)^><H ««S 4^1 -¥-^-°l ^ A J^€4. II ^, 

*ai~*iW US -A -5 922 3985] ^ a« 3t^*«l 20t4H *3l 32^*1^. 0t°l*r°W 71**3 ^-g-^fe- 
^ o.\ 7l ^W^l^ ^S] *g^# <S-*l*l-7W, =L 37|f ^Al?l^pfln^« d 14 «*1 Sfi 

t^ 6 ! ^l-f-ji^ *rfe 7l^aj 2M| 

^ tf**!-** (absorber)7V <M§ 2^*^ 71* 3-§-3^ Ot*l«M 

^sKE. vfl -5*^ (fracture -resistance) ^«vS- ^^rS^. <=>1 A *r A 3 

S^2:- A Jl-£- S^, ^l**^, 7}^-* £i cpo 1 (roadway markings) °fl -n-§-s"f4. 

( i ) A* S3 -HI 3-7*1; 

(ii ) ^* b# S3<* 3 -§-*rfe ^Tfl ; % 

(iii) ^-71 £2. a) 71^ 331 

AV 7 ] M + A - ^-7l >3) #^^| °|£ -JE«r «M. (hollow) €-7>*l), 1-3, -^7] *\ 



^- t&*$2\ * 2 ^^Hl SiH^i, M- 6 >7> ^1 2 ^ «>«cJ S^*>^ ^* C# A j-7l ^-§-«r^ ^7fl* £ 

£ * 3 S^H 5*^.. ^V7> Hi HI- 3L1HHr <3* G» ^7l ^-g-S>^ ^1* S^tb^r. 

A>-§-€, cf-§- -§-<Hfe ^*3f ^1 €4: 

» ^ ->g*(multi -component)" £ *H+ ^ ^TflS. 7l^ofl § ^ H -1^5] 2^ 

S A J1: ^ °H1 4er S^* ^^^r- 
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" A" sW2] « *<r** S^^. 

" Aj-g- B" ^ ^ «><y^ 2444 S^cf. 

ol^^ ^i4^ Aj-g. B Hf s>al t 4€- ^ C5f Aj.g. C *r *)S. ^» ^ 

SL tg^ofl^ ^>-§-^ -g-'H " E3. (roadway)" ^ -g-«H3. *M-SH. ^*8*h ^ lo l^ *V^=. 

7H1 o^:* o.^, al^^Tfl ^ ^#5)7^ =r 5U*r *H^^ ^ifl ^r-Br ^ JL% 

elS-^^^fe- *1 ^ " £5." fe- >|e|, <?]£.. iL3E, (taxiing area). 

tij ^(tarmac areas), W^, *]* « <4iMI ^(1tt^, ^ v ^ * A* * H >^>* a*«*r. 

^•71 *34 -^(masonry), E}i, of^H. 31^, A^H, (stone). fl*^. -=-a)|, 

# ^ ul aj^oj ^^.y 4, ojcf. -Aj« ^ s ^ 2/$«-* 71^ 2^ofl ol a] aj-g.^ Aflig.^ iiSj-^ ^>M- 
n. t}€- s^ofl aj-g-^ ^ £ ^^cHl 4=^1}. 



" »W (roadway marking)" £ £S 3L«H *?-§-3fe " 513. *KJ" £r S=« A r oJ ( sig „), * r 3l ?|| <»1 H. 

(medial strips) ^ <H^«" 7l^S) JE^*) 3.^°d ^ 3X^. 

» IE* 5LSL (traffic paint)" fe E.SL °r*34 WW 3*fl *H-3fe 2<g*«l*h £ ^3 51£.£r -4 

+o\ " 5<i (fracture)" ^ ^ **}3. ^ St**. ^A>S A>^-^^ ^g^, » £ 

(pit). *(hole). (crack). # (fissure) ^ S^S? ^#-fl <H«N« ^o^l^f. 5^^- 

ElojA^ DlBl c.}a^- 37) <a ^ 5a^. 

^avs. a>-§-51^ ^-faflfe " 5<a £i£^-^" s) si^i^m. 

» i| -S^AJ ( fracture -resistant)" ^-§- * A r -g-S^ ^^^1^1 ^ S^cK 

«H. ^ S^^r cfl^ ^^V ^ S^^gr ^tt. ^7l?>^ ^ AV-g-£)^ ^-<?> 

Aflk-gr 31 -£-2fl^ tfl* ^1H8* 

" Tg" ^"21 " -n-el ^01^.5." ojcf. ^-5) ^ol^ E ^ T g iLc| ^ ^^°flH ^^7> ^ 

Tg JttF in v ii ^«r^ *I«14. TgS^S. t-fr tfl ^£ * 

^^.^^^Jg. ^a> <S^=^}^ (DSC)S. DSC#^a) ^1^^°] 7>^ 20t;/minom. <^ 

g\7}7.] Tg^ ofl** 0 }, Polymer Handbook (J. Brandrup, E. H. Immergut ^ , Interscience Publish 

ers.)°lH 51^. Tg^ ^^(Fox) ^l^+^^r. (T.G. Fox. Bull. Am. Physics Soc. V 

olume 1, Issue No. 3, page 123(1956)). 



ig^Aiofl^ a>-§-^ ^-<H " hb>S -£2 (fast -drying)" ^ 3^ =^]7> 330°la^-°l 2^ #3.^ 

i-o] ^^A^lr Si ^-8-^ , 23 °C, 90% ^tfl^£ ZL^31 ?7l -H-'U^Ai 2A]^-uflo 1 ) ^-^*] 
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v' 



J. ^ -§-5}^ ^-f , 23 'C, 90% ^-cfl^i 35)51 3^ ^7] -fr-g^-H ^^J *Hf c-f| 2*1 

^ ^^oflAi - -32: ^ a>ojc-) s^*" °11 ^7)1* ^7>*H " -32 4 ^<?H) * * 

^ & ^^oii 



- 5^ cfll-*«H £ tt*^ 51 J3L*-§- 513. n r »3. ^ej-§- 1J<3£J <2j# *-^r vfl^- JSL^ 

-R-^l-8- 3.^ «t *1* ^ ^#*f| *>■§-€ *r Sl^. 71^2] IL^ *7fl, ^Ck^Mw. g 71E1- ^-), 

Afl 3^ (plaster)* °J *r Si^. =W 3*^3^ 3.*} (signs), Ji^S. Wf-^r r}<£^ ^SiW* ^ti^Rr - 

V?!* S^J* 5L^r4. 5L€- 7l«£- n]e| 2}-§-Sl^ Afl5L.gr ^ ^5j-3 ^TflSHr *r<4 £r.^°l^ 



5 3.^°H ^-§-5)^ SLf 1 nalal 3-§-3 *°1 (concentration) ^±1^1 ^-g-^. #21 ^*€r 

og^ 7 jT^ a^c-) 2^*4 ^^5)^ *^1 °J^^ ^3*1 *7>«r+. S ^21 x+x^^HIa-I, ^, ^ ^oj^ £ 
#S1 ^Ifi *^r>ll °j7>ofl^£l §21 ^ ^ (sequestration) ^ # °o l ^» iL A ^fe ^ ^ 5J^"& 

3-^r+ ^J^ ^ ^fo])^ 7 d v^^ $51 ^ ayoic-1 S^lr°fl^ ^-7fl2jo.5. ^ ^1^ *t^Sl # 

^5* «^*V7fl ^^m^r. «V°Jcl 2^#°fl^ *1S. D J^*H1 £.<as|^ al-^lc-1 w\-^.ZL, M.^ 

AH Ml #°1 S^^sl^, ^^l^^S. *-r^ V*W W ^% v € *^MI tJ^^fl « °rHer, 

^o] Sl£.4«|-^ °J7>x|°l f 7fl SI =f-^ -s-^^r o>°l^ ^^°1 1-^r^l °J^V ^ °1# SJ^Sl 7>77>o] 



3 * >-aj aKic-1 2:^#M|S1 Tlcfl ^^£1 o. ^ A 37l4 j. ^ ^ u]s$ ^ ^^^.S. 

Z.*W±3. *^1 <y^l £1*11 -§-^351 ^ ^^(bind)« £°1 D l^l«: <>r«>li S^Sl 

^71 ^«r7lM- ^^<?1 *l-g-5L* e i^flt 3^1 &r}. ^, <y^>5l ^ 

a}.oid ^-e! ^^«r ^#°1 ^-el ^^S|5L^- *>°1, nelJl M)-¥-°ll «-n-5l<H Si^ #°1 A i A i*l *Ur«M ^ 

#^^^1 ^71 ^^^1 ^-<a n^-k Q^r ^-2.3. ^^5l£^ o\o)^ A 

el* #^tbcr. 



£ 7}^ 4f 3.^o$ T-V-g-Sl^ Hfl^#^ ^^*>5L^ 2^#<H1 ^-7>^o! 

o. ^ 7 >«Vfe ^}ol o^S>^ o.S H>«-^«ht|-. «1» ^7f^oi Ajg-jo^ ofll-l-<H. ^ SI" 7l|; ^^r^^l 2:^*9; ^S; ^^^| 
(sequestering agent); ^^1; 6|^* ^^-A>o lH , -fi-7l te, 7>^-^a|4 ^ M: ^ ?}I<fl«lS. % 

3 ^S. ^5l?V ^ -ae)?flolss}. ^ ^^=711 (extender); -n"2l ^ *^^l D l ^ ^ (microspheres) , *g 53 S-Sfl^r 

^•k ^^^1- ^-^ t^Tfl; 7>i7fl; ^ ^ ^ V *^7fl; ttWHl ^ ^7>7fl; j]L^> ^^1; 

i^Tfl- 4^; i^l; *^/^ll* Jti^l; ^ ^ ^^^l^* 
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*1 o>qcf. ^ «>°Jc1 -?J5E ^ «>€• -n--§-1* t=L -§-^ ^ 

^aj a^a^ai ofl'gAi ^£ Ir ^ -§-°H°l ^^#^1 -§-*))€, ^•S- -g-*fl€, * 

a>£ s-o. # #3 ). -i^t -§-ofl£) *r SW-h *r ^ 

«r*!3 *M *Ha°fl aj-^-^s}- av^^r ^ ^IH^ *lr°l=r. °l*r 2°1 H l°l 
^ <$o]£.q ^7>*H ^3 ^ f^*fl *r*H4l -§-°l^ «a= c l^ ^-S"ir *11*M 

^Sr^cK "o V 7l 6 \) J §.^. Blackley, D.C. Emulsion Polymerisation; Applied Science Publishers: London, 1 

975- Odian G Principles of Polymerization; John Wiley & Sons: New York, 1991; Emulsion Polymerizatio 
n of Acrylic Monomers; Rohm and Haas. 1967 °fl 7}^S\°) 2^ H-& «H^7>xl -g^IL 4* Si^r. 



o)e ^-u]^ (n)lE)c»>3^ell«>lH, i^o>^ (oflE)° r 3lJe)HH. 2 -*1H^-aH)^ (DflJE^r^lielHH, 3 -*1:=^-Al 

0*H)«»r3S'l o lm. 4 -^lH-^Jfli («H|H)°r3L^S| 6 lH. ^B]A|«a («^H)«»>a«^l*lS: °>a^^-, nfl^S 
-it ^eJ-^aV ^fni-sAj ^ ^e))^3q- -t> aV^.Aj ^^^| ; 2.2nnfl^ e>lEr3t-1WH; 2.ic^]^ ^Hl^lH; 

o^-ifi ^p>8flo}e. ^aV ^-^1-; o> 3 ^ol- n ]H ^l«r€ o>3.^o|-p1^ ; (nfle )o} a ^3.q e H]^ # 

^ «l^loVvflolH; ol^AloVtllolscfl^ DflErS^^^lS; ±^ tEt^; ^m^fl; 

o] e c|^- al^ ofl^Efls.; «4|1-S<H, «-ef°lH, a>^*r7fl^- h]^ #5.e)-ol^, ttl^e^ ^^lH, aV^-z)^ 

Tfl^ al^e)^#s.e}-o]JE, N -«W s|*el^^ 5^ a]^ i^HMfl; ^1*^<M, N, N -^oH^oj-Di^ofl^ (d)] e)^^.^^ 

Er2<" =r " °V2€" ^ 0 l c f. S.)^^^ °l]Ef3^-<+2r °r3.^<+ S.^* ^'«V^r 

xH)^ (v\}E-)°}3-H$} a ]^-^: °fl^ ^]El-a.^eIlole £ ]. nflig o>=L^eflclE jo^s. %1*>^ 

°}2\3_, ^)»*«H, ^^-Afl^ 7\^o_S. <&m. (")le)<=}3^efl°lH, c^-y-^ a^- £ flo]e 1>4 .^-^^ 

c] = j|.a o Vo| -yaj-^ AS. * 7l§^5. 0.1 -6^^% ^^Dtt" ^ Sl^. 



°J7> oV^3* ^ <a-f-^ 7flA]7fl ^ (fragments) °1 ^^5]^ ^-f , 3E)^3^)o)e Q*. 7 fl 

o)s'^ cf^- clafl^^ivilcjH -n-^sfl ^ tert °fl^l«-^ (39) °fl^-^l °fl U i^-g- i^tt 
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°flEfl = , i-el^AHl^ iEfloV^ oJlEflS §^^-AHl^ Hilt A) ofl^EflS, l-Hl^-Al^^^l^HHl^ o^sj- 

^lisall- EllHei^-sflolE, >n3)°l-^ S^i^el^ef °1H, tert -^^2ll^ A H]^#^ (39)^^-^Hm^r °A ±*d*\]^ 
Al ofl ^#el (40) °1I 



^aj ofl^A^ ^§ ^ cj-s. ^-av^^v c-ofl zl^ji § :f ofl ^31 <a^>l- ^S}-Al ? l7l ^*)1 *&ty§ ^1^«"^^17> 

^^s. opgsM^l °<f^ 7i|^«^^7> # #^13 71^3. 0.1 -6**%. A>-§-^ =r Si 

cj. o.^.^- ofSAj 7}m«-^^l #3.^r ^^2t?V=^-AlA> <£saJ o]v]^i£ 31 7itfl-g-A> <$494 ^1^ 

^*«# a^-tt^. <H^*V o)^tl: ^1 0 o^J 7fl^«-^aflfe tfi£?^ '-tt^a *l«r*ll ^ <=>1#^ 

sflfh°-5. c-)J%- *l^Hi t= Si*}. -tHt^ °er^ A 3 7^1^%^ ^fl^ Amphoteric Surfactants, ed. B.R. Bluestein, C.L. Hi 
Hon, Surfactant Series Vol. 12 Marcel Dekker NY, NY(1982)°M ^°r-& *r $X^. 



^l^ n*\$r «7>^tf* 7flAl«l-7Hl ^^«r BfclS* HMJtt 4^ Sl^.^. 7flAl^)s.H x r -R- 

^SflSl <a-g-*HS. «8*|3 T Si^r. ^1S-S-<H. = 7] ^olHS.3l^-A>o|H, ^-7l sj H, °- 7 ] *M ^^^o] c 

oj ^.7] 5|^Al-^H£r <t 7l)Al^|l- -f^* 7l^O.S 0.05 -5.0^^% ^§^-5- A r -§-*l-fe- 5 °1 -fr 

-§-^-cf. 4=Aj ofligAj 7l#-S-°H TsHr Sr^^" 7fl a) «t°1 E£« ^^-a> 0 )h, tert -^H 3E) ^-a> 

o]^ ; ^-^e) ^(icl-g-, lE)-^ i-^- &!-§-) ^ <y-£^- 3)#^lolH; °11-S1 ^1-1-32). ^ ^Aj xf-a- 

7flAi^)^- x^-^. c-isi- ^ 7flAi^i^ 2$, «-e^i^ e)] Ai^Efl-t- ^aj^. ^ si^-.-fr-i-^ e-^^i^-^r 

<£:Q-e) ^ al^al-olE ^ ^«llt4°lS. di^-g- ^^.#2)1o]h ^-€t i^l^- Sl-^-c-ilslH #^-a1^1o]e^ ^ 

o. #s ^olHl- ^ ^^A^lA-1 EflS-^ Al^^ojel- -i-Elif AJ-71 X>-B- ^§ ^^*0S»- «"€^1^ ^] A)--g-Sl^ 

^-A>0]C/i:Cl-§- ^#'ti:-)lslH #^-Al5flolE/ Fe (n) ^ ° D >£^ Hl^HH/^Cl-g- Hl^^olE/^cl^- Sl-Olc^^^ol 

S./Fe(n)« A^r 7flAl^l ^-sfl ^ ^ «>-§--§- 7l -§-^m nJ-S* 10 -HOt:^ =r SI^. 



# 71^°.^ 0.05 -6^%)°-3- a>-§-^: ^ SiCf. 

*}9l*\ ^^7> ofl^A^ ^^v^| 2,^^ ^-f , °1# °J7>^ °Jx> 3 7l7l- 50 -2.000niD, «V^-^^|-7fl^ 50 - 

l.OOOnm =LB\JL 7}^ ar^-^^^l^ 50 -700nm^cf. 0 J^Va:7l^ ^ <y*> H 7l» #^«l-7l # 

A>-g-^-^ Brookhaven Instruments Corporation, Holtsville, New York "11 A^ ^^-5)^- Brookhaven Model B 
I -90 Particle Sizer* A>^-^^ ^^*v ^ ^ A>-g,^ o£ ^ ifc^M ^ Sl^. 



^. ^^5] B>«yc] ^^fe- -60-70t:, H>^«1-7flfe -40~70"C, ^.cf «V^*>7fl^- -20~70t; ZL^Jl 
zm?\)lr -10-70 C ^^£1 -R-el ««>1«(X:)* ^ ^tt ^oicl ^^^1 -^2:^71^ 

i o- bb>3 711 <t ^-^^ m f€- ^aj aj.oic-1 S^#^r ^g- ^^^1 £l Hf^cl S^lr^l cfl^^ 

TflAltb -10~70r ^^Ji^^#^:Tg(-n-a|^*l-g-£.) ^4l» ^} ^ Tg ^3^r ^ tt^ 

^ 3_o S ol«f|sl<HA^ ^Jgtj-. <Htc)tl- ol^«t «B>€- -32: 2^1: °1¥°1 Tg7> -60 1:^ 5.^}^ ZLSlS 

70r^Al£] ^ Tg* ^ a}olcl ifslis ^ l2 . S ^ ojc}. 
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L 



EP -B -0409459^ T g 7} 0riL3 #3 9± 33*+£ #333 3"§- A 3 S ASMS 

# 2 A 3f-3 2.E. l-e]o>ni zj-g-Aj f^ 7 > 333^3. Ml -3£33 3-33-fer pH# #:E^- 3tt <$°-3. 3LW 

<t3 32:3fe- ^3 S^-tofl cfl*H 7flAl5>ji $}o.3. o) nfl, 50^3%333 #333 3-§"3 ^#*flfe" * 

S 371 fl^-Ai pH 5 -7°M 7>*^°1^. 3 #3333- 4-0)4. tt*J}« <w£& 

5|3 3-#37H f^afrcS. 4tMM<H«> «"3. 



^m.^^ S.^, fl^j « 7 ]7> fli^sM #333 asj-§-y ^*03 33 ^f-g-3 «*M§*W3<H *3£r -^-§-3 3-313. 3 
°-s><H 33 S^l-i- 433 327> 7}^S\^ #3.^ *f-&4: *J3*3-. 



WO 96/22338^ 2 £^ 3 33"3 5L3-33, 37^ -33 3:^*113 0 -5^3%tt a.0 

-°llU€7ll 33-3?- 33-3^3 ^*l n l, -10~50r3 Tg» 5^*113 -g-3^-3-2.3. oj^s^ ^ 

<1^S 95 -99f^%; 250 -20,0003 *33* #333 0.2 -5^%; ^ fltf^ ^71 0.2 -5^%« 
3 <^7H II 2^*£ 8 -113 pH* J3]2 ^-71 2:3*3 ?11^J= £2:* %335L^" ^IHI 

3*11 3"3 fl^>8 33* gJ^ ^-e) 32:3^r =r A 3 3^ 233*3 TlM^M ^cf. WO 96/22338*113 A>-g.^ -§-<H " # 
e)olo1» £ f^*fl7> 33 ^-$*|| (of, *fl««©l*!)* AR-33 *1)2:3* 33\53-. 3 ^3*3 33 ^-§-7) 

» 33 SHr3 cflAlofl >*}£.°1 3^33 o>nl 3>-§-7)* 333 ^33°ll «3^3}3 

fe- 2€r #333 3^3 ^7] 2^-I-.5L^-Bl ^#^^^1, ^7l7> ^fS^, =>1^ ^^Ml 



US 5 922 398°fl^ Tg7> or^l^H ^-§- ^r£°fl^ ^# 7>^«- ^^J -^7]# ^ 

gj.^ ^Aj 2 ^ ^Aj^-ol 7flAlS]<H JJc)-. Aj- 7 ) o>ni .zj-^-^-^ E^q^ir 1,000 -1,000,000^^3 ^r^^" *A>^= ^ 2 

0 "ioooM-^I^^ °J7.> 3711- ^ch. o|s- ^eji^ £^ 4 -^13 °J^> *r SX^. ^ -^l 

S<H/« A o v i% 1: ¥- °o VA o v ^2: cf^ 5L«-^ <^a1«- cf3=«- 71^^ ^Efl» 27)13 ^5. ^^-«-7> 

^^1- i^Cf. AV 7 1 f^*^]^ 5C*V A]- -3>-^l- ^ Sl^. At -^-*Jf-7> ^Tfl^-fe- ^g^, °> 

01 .av^cfl av .zJ-g-^-Sl f^^Mlfe- H^zj o_5. 3:l°lcf. ^V^l fi & -^ v -8"¥- S-^V -§-°at[: 3®)^ °J 
T+m^l ^lk3 3«]^ °J^M<=>11 ^°J« Sicf. -3-§- A J °J3-» ^ls*>7l3*il 33 3* A ^ & 

% ^-^)» 71^5. 3db 2^^=%3 t?°S A>^-^cl-. a> -3]-§-Aj aj-S)^ <y31" 3713*11 ^^"^1 % 
3}-^ ^^=^|^ cj^^ii- 3^.03. iL-1- io^^=%333 ^r^^-S. AV-g-^3. 3S)i °J3^ ^-3-8: A J 3 3^1^^ 

°fl3^3-^l» i^3^ ^^«^^*fl 3*« 3^^-€3. US 5.922.3983 *»3 iL^r 3 3-§-£^ 7^1^ 

% A ^]3 #337fl 3^)^ 3a>3 33 -3-§-¥-# 3^3}-37l3«(l ^7lH. 3^33)1- <3~§-«: 

3 ^3: 3-§-33. A J-3 ^fl-^r ^^-^1 3«fl 33* ^^.3. 33 -3-§- A J 33^ 3 a Ja>^-33 3-S.tj- -^-8-^ 

337> 33. 3^ 3^13, 7113*^^13 A j-^3-§-37)133. 3«!^ 333 *3^^-3ai 32:1- ^3«3. 



US 5 824 734 °fl^ ^3 Sf-§- -5LSS- A>-§-*>7H ^« 32: S3 2^ 1:3 711333 33. 3 3«- 

5L^-§- sks. av^-sI^ 3^-3 3 ^3 s^-b €1- ^ A ^ ^3^11- i3^Rr ^3 HI^ai, pH °J3 A J ^1^^ 
-§- ^ 3 ^ ^-71 ivsf x^-fV3. 3-3 33 li ^1- 33 ^3^1^ 33^^13H 33 ^3^(1^13. 3 

3 3s € ell 3 H 33 ^33* ^11 2333*11 ^33^ ^3 33=33.^ 1 -12 3^331- 333^ 3;^ 311 

^6,13^.^. 0 > 3 ^ ^ °11 33133 33 s* i333. S3 371 4^3 33^efl3H 3-3 ^3-^1^ 
uj.o>7> si # ^^=# 3$°.5., 23 HL^f 33 33^ 33lefl3H 3 0.1 -5f^% « N 3313-3H 
3 N "1133133H3 3-^r 12.3^ 371-^*1 3^*11 0.1 -5^3%* i*v^- =^ Si 3. 337>, 33 ±^ 3 

31 ill 3 H 3-3 ^3-3^ £3 # ^33* 3^5. 3^3 333* 5ft% D l D J£l itt3 33 ^3 ^31-^ 
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3-§-€ «3-iM«>4 flUMJ ^7)# «7t«M 7<>W±3. -8-*l€tK 3 <§7l^ o_ 'Hl'g^sj 



WO 98/52698°l)-£r W*fl 2^11- ^ 7l« 3<U 7«a|s]<H Si_2.nl. ^71*1 ^7] 21M) 

^ a) A o v 7] 7i^si # °o to i^ 7i ^ jgi'SH ^ 7ii- £fe 4^ ^-a-*^ 

^A]^ O.S^; b) "^71 7)^5] # <y=o]^.Aj 7) .3. ^1 ^fl-** S^^r tb 4= A 3 

tr)tb ^Al<H| *r Si*}. -*7l -?V^«r 4^3 ^#0] ^cje 7j-<y=o]^. 7 l 5? ^7l* ^ ^ 

3 f (^r, WO 98/5269821 31M1 " a" ), 71^21 S<£^- ^7) 4^3 3*1 ^"SH 7 <h 

<y=o]^-7l°V* ^--^^l-Tiq- SE^r ^7l» «-fr*|-fe- S^a^H ^S.^ ^lU^M) ^5.^: a^ iLcf &X\?V 

>41«>fl ^1^S]7H1 f-^-^fi^- <§7l^ol7lu|. <S7l-^o] ^ej^fe- ^oj ^A*^. ^7l ^0)^.71^- 4*> 

^ V 7l «Kt7lfe- ^IK'W. S^^il " a" 71 71^21 «7l^ ^^Kr 3 ^ 

71 fiMhS-S-^E] <9=^5+* *|7l*M 444fe-4| t olfe ° 0 tol^. ^ ^£a|-8-*M ^3^2, 

fc^SJ-SM nelJi «#2l 32t #^l*!:cl-. -#7l ^ *-i>#^-Hl ^7ll*Rr «£ol-g--$ 7^m#^^l^ 2E*> 
A J"7l ot^i^^-El ^-^^ ^l-gr^5l ^4ia?-8-®.S S-V^fl-^t^-. WO 98/5269821 2^^] n b" 7} 7}^o\) ^-§-5|^- 
^4", *§Al aVcflS *>^^ Tfl^S-^^7} *)3, ^s). ^ol_ -g-A}-!-^ ^o]^^ o>^ ^. 

SlJL 5J*€: -S-o)^.^ 0^5. -?}-^^-Sl7H^-ofl t 3. 711)^ <§7l^<a ^^.7> S«r, <**Y ^-%-^§ ^ ^ <$7)-7} 

71-^*1-711 5)^ 4=^ ^-y-#2l p H* S^SHfr ^»1 7}-^^Cf. <^Sl7Kl ^^.s. 



21 <a-¥-7> AJ-71 ^ Al^^^| ^7>Al -§-««£l7l4=l*^el-£ ^ 5a^. " * " ^ 20 r # 1001X^*3- 

^1 0.5ZL^-°l D J-2l -§-«fl£» ^2l^cf. iicf al^^^-Tfl, ^1 -§"«H£^ 20V. # lOOZL^t 0.1 Zl 

^-olovolttj, ZL513. 7KV H>^-aj-sl-7fl ^-71 ^-Sfl£.^- 20°C -1- lOOn^ *^1 0.05H^°l D J:°lcl-. ^1* -g-*fl^2l 3. 



^ 71-a, £ ^ ^SJ- s-aj^. 5.- cf^2l " ^^^1" 7\ ^ a>^ ^ -*7l ^^1^ #2.u| 

of, C, -Q; of^l, C, -Q -S-S "k v S* E^ ZZ ^ 4: ^ ?I/S^ ^§ ^ 5^^. *^r^l 

fe- ^^^1 1 S^r ^^31 1 ^l^^lEl^ ^^^<?1 4=21 -=AJ A^lHf 7>XM °l£l« ^ A)-olH^ oVj^uj 

of, c, -Ce ^« d >^l, C, -Q ZL ^^1:^1 ^ i ^ «-7lSl- ^^^-g- 2.^- ^ - 

a}^3]^cf. ^.^oj ^ 0.7I ^ ^1-g- -HS- ^rAl, ^§ f>fMI|, -g-^Hl, -S-71 

1-^, ol -cf^j ^-i^ ^ ZZ. ift-l a^^. <=>121- ^ *^ S-^7> 2.^- A>-|-^ ^ Sl^ 

5J^r «fl-&**H. ^^HlAi ^ 6 1 A^^fe ^-f , -S^^r ^7l^^-^l 2.€- ^4-^1) ^ t v ^f^l ^ 

°1^. 

^^1°1 <$7\ 371 0.05 -5000^21 $ #1 °1 ^, aV^-a) -gj-Tfl 10 -1500a 2j ^7^ ^ ^- ^3^.0]^ 



a. <^tgo)| A>^-Sl^- £18-1-21 ° 0 >-gr 2 - ^ 3^ S^#2l # 7}^^S. 0.01 -9 

0^^%^^°!^. a>^-3)t!- tg^^ 0.1 -70**%»H. ^ «HMSM)fe- 1 -30^^%»H. 2-€- i^-HlZL 2i 

^71^-^cf. A>^-sl^ ^4=^121 <£-§: ^^*>fe-cl| Si^Ai 3 Si Si ^ ^^L 4°Jci i^#2l <y=, al°]c-l 2:^#£l 

El- 0 J, # **r^|2l EpJ, *^^121 ^-AJ ^s-o^ ^4- 2i^l(^r£, A o V cfl#£, 7l^, 7l^ a^2l 
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<Htt)«: *M (IER)7> £ a}-§-^ ^ #c}.. -§-<>l » o]^. 51 § ^^1" ^ TM-H^M " I 

ER" ^ ^ilt^H ^>-§-^^. IERs^ *Hr°fl ^fe #^51 oj^«. sEfe- ^ ^ 

-§-aJ °l^f 3 2; 7>^ ^ ai^. ^ ^ ^3)3 S* IER7f AV-g-^ ^ ^i^. IER^r 
otol^. SE^r etA> ojoj^. s^. i^"^. ^ 3}-§-7lfe- A}-^ («-)^°fl ^^H^ 3?/5&rr 

o]s.£- gc^ ^ aJa^,} ja*>«tf€ ^^7> upy-a}^. ^«fl al-^a, 1 *}- IER^r °<f 

o]^. 5L«- ^*1 S^f o e v 0 ^ jQL^r -r*l» S IERs^l *tM-°l £tt a>-§-* ^ 



3i IER(s)£l °H£r #^71 ( -S0 3 H. 3h-§-7]), 7>S.^^^7l ( -COOH, ?>^-^HB <>M 

il ^o>^)Ello]E 7 l i i^^. aj-7] ( -PO(OH) 2 , ^-§-7]), ^-So>nli^^. aj. 71 ( -NR'CHzPOCO^z (^:, 

Rl* ^"S, "HI* ^■ e S)S\- °}v)^^±.£.^] a ]S. ^--§-71) ^ Zl i****. A o v 7l ^^13 cflif^. 

#e)^El€ 5L^^"€ l-e1^^€ 7l^tbcf. SL*}^^ # alkali a> SEfe- #^"11^3.^^- f-^*ll 

7\ 5E«- A]-§-^ ^ Slcf. ojs-a- eHHjolch ^^-a>717> <^ti)-^ jo^. 7j-AV7lolcf. ^]-s^-a -7] ^ -7] ^- 

IERs7> »>?}-3m 5*]^. 

A J-7l -i>Aj 3V^-7H1 cflfh i&tfl ol^C^l*)* H + , Li + , Na * , K + , Rb + . Cs + . NH4 + , Be + + , Mg ++ , Ca + + . Sr 
+ + Ba ++ Zn ++ , Al + + + % ZL S^W. $-7} QS.^ S«t A>-§-^ ^ Si^. efl S (CH 3 ) 4 N + , 

(C 2 H 5 ) 4 N*^ II R»R 2 R 3 R 4 N + (^-. R^-C, -C 12 ^7l, «|«« ^7], o\*g7] ^ of 

^. ^-ig<Hl A>-§-^ ^= Si^ -^-•a^ -2.3. °l-§-7V^^ IER'sSI AMBERLYST™ 15, AMBERLYST™ 131 PDry, A 
MBERJET™ IR -120H, AMBERLITE ™ IRC -84, AMBERLITE ™ IRC -84SP, AMBERLITE™ IRC -96K, AM 
BERLITE™ IRP -64, AMBERLITE ™ IRP -69, AMBERLITE™ XE -64W, AMBERJET™ 1200H, AMBERJET 
™ HPlllONa, NAFION ™ NR50^ ^^±3. 3* 3l =L 3£^"W. 



€«f D Jr°J ^71 7V ^-^^l^^l ^7B*V^1^ ^S^. m±. ^VM-Sl 'cb^fe ^ -f-^ ^ 

■g-*(post -polymerization)^ 71 *Sfl«>W. ZI *>1^*J ^-^^7> *^^/^^ 

§V7l^«- ^^S.^ zv-i-^rf. ol 5]. ^ s.^ o. ^ ^5L, *- -^^ ^-g-S^ £S, ^£ 

teh^lcf. °Ja}^AS., a-Cf ^3 -f- 1 ^ IER's7> a>^-3j sVcf. ZL^\^r, ^-gr IERs^r <H| 

IER 2j-§- ^A] H k ^ *}?±t\ 2:-^#<Hl cfl*V ^71)5. -yiH^^l =^2,3. cf^^-S. ^°Jsl^ 

"HI a>-§^^ ^ 5Zcr. 



<a^- IER's^r «?}^^^. o]^ »>%z?^ ^ ^ 5it|-. o^s-s.^, ^QJ o]e^ ^ 91% IERs3 

J f-7V s ^ 3 S^Aj-oflAl 7>Al^<y ^-f . % i&Ar ^- A J 0 1 ^7>^ 4 1 31**. W1« IERsfe S*H 

A>-§-5l^ #efl^i B1H51 «JtaV^^* ^7>Al7l7iq- ^^.^ ^-Hfl^ «1H£1 #^1^ t SI<H ^^l^^l ^l^H ^-§- 

- A>^g-^" " i«l€" °l^r Hft *r*|7} Afl 5.^- ^I^i^ IER°fl cfls><H cflsJl^ ZL Afls.^ IER2}- -^°J# 

71 M- -^A>*}7)| ^-§-« M-El-^-i- *^«raiq-. -§-<H » Al~§-£» uj " ^Hl^« ^ ^- ^ ^ ^ c}^ a) -g-*| ofl ^ 

ofl A>-g-2£l7lvl- ^ ^o\] ^1-t- 5lnl^ ^0.5. A>-g-^cl-. ^$s.ol f oflefla ^ ^-§-(^^21- 

01^^^10.5.^ El Dfl^ t -JfH ofl^s [MTBE]5l §Aji). ^)ofl^ ^ms.-M A>-g-^ AMBERLYST™ 155* 
o. ^.^ -^ 7 > Afls.^ AMBERLYST™ 15*1- Q*] & ^°fl^1 i^aj o) ^ 14 ^S] ^^1+ S.^!- v+^-'i ^ ^^1-. "f 
^7Wl, IER* ^1* -mL^^S. a>-§-^ ^ satr. ^S>^ .2.3., a>-§-^ IER5] Afl^.^ IER «| #£.t% ^ 
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IERs^ ^ £ H><2). Af-g-S) Jl Zl tJ^V 37]!- ^ "I JL^ - B 0 V *H) (anti -skid) 4 

IER £2 3j-g-£M4 SE^r IER H^*^ n IERMH tM}-£ # 3 *• ^"S* 7)^-2.5. 95^^=% 

^£3. ^ ^3 t 43-3$ # 0 -40%*l 

t£*V ^-^tb El-'ys] cfs. 4,^1 (t+S. ^| £ i=. t^m. ^cflcf^Aj (macroporous) 3-<g) £^ cJ-S. E}-°J °j cf 

- a *l^-2l T^cflcf^^ e}<y^ ^ n « ehj)°i a>.§-^ 3^ £ t)-^ 

3 ^^°fl ^l-b =4 IER3 -i^r AMBERLITE ™ IRC -84SP°M ^cflnf^^ IER^I ^ AMBERLITE™ 

IRC -64 °]^. 



-B-7] =^s)*^ ^^l(SAPs)^ ^ Si^. *1 ^-#51 °fl-i"§-<H, 

Jf f>S* ji*H8tf€ #aJ°>3€-5+CJP -A -55 -84,304. JP -A -55 -108.407. JP -A -55 -133.413, US -A 

-4,654,039 5? US -A -4.286,082). 7>4 & #««« -of^S-MBm H2f =S f^*)l (JP -A -46 -43,995 5? U 

S -A -3,661.815), f^SHS -°f3llV ZteJ-HS ^fl-Jfl (JP -A -51 -125,468 5? US -A -4,076,663), ^VS\i^- 
a]^ o>^|Eflo]s _oV3^ °fl^Efl=- **tMlCJP -A -52 -14,689 53 US -A -4,124.748). °}3|lMl 
^ 3L$^*| £^ c> 3 ^o|-Dlc ^^(jp -A -53 -15.959. US -A -3.935.099 53 US -A -3,959,569). °l-&3 

-fKE*. JB.^^ V € ^S.4 A H1€ -§1:5.-2.2 (US -A -4,650.716 5l US -A -4,689.408), °o to l£- 
#3 f^ v *fl (JP -A -58 -154,709, JP -A -58 -154.710, US -A -4,906.717, US -A -5.075,399 53 E 

P -B -0307,143), S*V«€ oli^'S'ffl -tt*-** *#^(US -A -4,389,513) 5? 2 -«»Va««»>t.l= -2 -*H 

o>3.^^VS] S^f-^ ^fMI(EP -B -068,189)* 5.^-^. 



q^ &7] ^ -f^ ^*H(SAP's)3.Tr <cHMl, °flEf3^ ^sfl 53 H 53 

e^-AHi^ iti^, <&o]± &^}°] a*>*th€ i -J?-** -^rsiR ^# 2 -«>a. 



US -A -5.075,399^1^ »>3€ 0 MH, ^l^l^lH, °\3.^, *\3.^4t£\ <g ^ ^^-a*^ 

^^"^^ ^ (ampholytic ion) °>2^ SAP S 7> 71)a1s)<H s$ 7] o] 

US -A -4.654,039^1^ *1^S^ f^tMl ^#<?1 SAPs7> 7Ba1h]<^ o}t}. o)S- SAPs^r #5L^ ^^7l-^^-, 

4. 

US -A -4,909,7 17°fl^- ofa.^A].^ tq^jQAH^ttti °>3.^eflolS"fl # ^ 4^1 ?V 7flA]^<H ^cf. a o v 71 s 

A p ^=7^1^ 2.4 SEfe <a-¥-7V <* ^Eflol c>3.^a>o. s. 7l^o.S 40 -60% =LZ]JL *f-&^°.3- ^ ^Efl^lTlul- i. 

^ A>^€ Z\± tltttt^litttS °>3.^^1°1S1- * 7l^o_5. 60 -40% 



- 11 - 



^7l)s-*| s-2002 -0073424 



SAP^l^r *r# 7fl A l*fl €^H*H1 ^-§- OJ ) ofl^^ (inverse emulsion) .2.5. f 1 ^^. 

SAP»l5- c]5r ^^S] o>a«4 *Ej-3«4h "illi °>=Lli «4| « "flEl-£L^el|°l e ^ c 2 -C20 

a]a> 33 ( -COOH)°l^M- ^ °fl^Bfls i&^*|7> AH-sJ-j? ^-§-3 = 3*3. ^ Si 

4 c^ol ^^oflAi 7]#€rol Sife «r*r ^ 2.^- 7r*-^R> ( _C00H)fe ^ N 

H4 + ,Li + ,Na + .K + ,Rb + ,Cs + ,Be~ ,Mg ++ .Ca" ,Sr ++ ,Ba ++ ,Zn + + ,Al+" 3 ^ °<f°l 

-B-71 <y-2.^ ^ol^-o] stb Aj-g-^ ^ ^^r. ^S.^- R'R?I?R*N + -S- R^r CI -C12 ^|^, *1 

^7], o>^7l £ (CH 3 ) 4 N + . (C 2 H 5 ) 4 N + ^ £§-§-2f *l«r€ o.^lS. -"M ^^-2.2. 4** 

t+ A o v< a^ -2-5- SAP -Ir^-el ^15.^- AQUALIC ? CA (Nippon Shokubai Kagaku Kogyo Co.. Ltd.)* 

ttcf. -a-fr^a- 53 -y^v 3^si sap7> 2.^ ^ at)-. <a*hmi* oa* r s)3 sap7> «>^«: 3°i^. 3^ °j 

7> 371 ^fc- ^ *g*TM3 Cf^ ^-S-°f| 7] #^-534. 

cr€- 3 33 -S^aflS.^ AMBERSORB™ , 7r£- 7HMfr*m «-elo>3^^qs^ ^o. Rohm and Haa 

s Company Philadelphia, PA«*M T^Hrl* <8*3 SttW. 



ojj^ 3.°. 7lSfl* ^/S^r lF^«1-fe €<S 3> ^ *H#e^>lJL» 5L12-^ ^7}^1 ^ £7+ i^^7> t 

igefl -S^S. A>-§-^ 4- Sicf. ^ ^1^21-olE^. <a^_o S €<S ^Hrer°lS^ tfj-fl}, 3^ ^<M" 

5)^ 5}^ ^ 5Uch S^-i* ^ ^^--i- H)^r ^Hl ^ 3^ ^^l 0 o 1 ^ 71-^1-71 M- ^ S 

a^o^i 3i-g-5lfe- ^ ^ SJtr. €-^^1 -=flS.fe- 3A, 4A, 5A. 10X, 13X, Y, ZSM -5, Ht^-t.1-a>o1 

i(faujasite), °flelil^r< : 'lH(erionite), SAPO -5, SAPO -11, SAPO -34, ALPO -5 ^ °l*£l 5L«-«-cl-. 
^?>^li= (silicalite) JL Si/Al €*r*l (100*1-*) « ZSM -54 ^ ^ ^^^o]h ^ 



^^oiq- ^el?V -ff^m ojs.^ ^^2). ^ d-^- ^71 #^01 t£tb 4^ 7flAi^ *^^14 

fl-SS(diatomaceous)(CELITE ? *^r ^1 (kieselguhr) ) ^ ^ ^-f-°l^+* 

5E«-t!:Cr Tf2:S (kieselguhr) Sr #^^r S£* EI°fl «>^1^ ifff ^^^3.*) ^ 

^•^>^| ^ -t-71 Mobil, Union Carbide, W.R. Grace, Aldrich, Johnson Matthey-f"i- i^^l"^ <^^\ $\ 

(hollow) ^3 ^^^1 °J^>7> S*V ^ofl «B^rfe- «■ ^>«-H«fl-H * 

^1 * ttfl^l *S-^°fl er^i U^l" 37l7> 50~2,OOOnm 

aelJl ^ ^-^ (fraction)^: 10% -75%°W. £ *'fl«l **« °J^> ^ 7 1 7 > a > 

^■a)«|.7flfe 50- 1.100m ZLElJl fit* a>^S>7flfe 50-700nmol^. * ^21 »J-^ofl ?^-°l ^aj^ e).^^ 

°j7Hr ^^"(void)* ^^r. °J7>371£] >§%^ It^"!, ^ V 7>^*W. 

3^.0] ^aj^ ai-tij^ oj^o) <a^-37i 53 ^-^^ «°i^g 51 ^7>37ii- ^^7] & .«>a a>-§.§i- 

°1 Brookhaven Instruments Corporation, Holtsville, New York°fl^ Brookhaven Model BI -90 Parti 

cle Sizer* *H-*H Sl^. 
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^-^oj ^6\} -fj-g-tj; *gAj<£ g}6fl>- oj*].o) 20V/m\n°W*\ ^\ <&^nHl°-3. -fi-e] ^1 °1 

20 "C neloL J£t+ v^Q^nSr ^± 50t°M, U^-ir i^-sH, 2t7^«)-4. a.^ -fre! 3i°l-£- 



- Mj-tgofl -a-g-^r «§-^€ "a^-fe- US -A -3,784,391; US -A -4,798,691; US -A -4,908,271 ; US -A 

-4 972 000; EP -B -0,915,108; 9J < a£-^"i'-S 60/223,873; 61/62510; 61/66710; 61/86941; 62/127336; 6 
2/156387; 01/185311; 02/140272*}- o] 7l#«-<*H <£e^ SAfe ^ Sl^h 

a}*^; ^.^-ol ef^ji US -A -4,427,836; US -A -4.469,825; US -A -4,594,363; US -A -4,880, 

842 ^ 5.494,971 3? EP -B -0.915,108^1 ^ HSl^. ROPAQUE™OP -625* ^=°1 <Qx} 
^ v}i&zt-5}7]) Rohm and Haas Company Philadelphia. PA°lH t^J 7>-^*l-t}. 



4& Gfe -y °JS. £t «1 £1 w o v ^^S. 71^ S<3«fl 3-g-€ *r G^r £ ^Sl "J-'gofM 

"S* A, B 33 C# 3-§-*R? SEfe =L °}^*\ Til Si- * A H1 71^ a^ofl 3-§-« 4= s^. 4f3l =^-2. 3?" 

-§-£: <a«J-2j^-^ HsIjL s-*l £3. d>^a1 s^°ll -^-<H^ 53^1cf. -S-e^alHSl °J^>3.7l^ 50 -1500/an. «> 

^-3}^.^^. go^m -1250Aan, JiL4 »>%3| «^7)1 fe- 100 -1000/an "S^lcK -frs} BlH^ Potters Industries. Inc. (PQ C 
orporation), Swarco Industries, Inc., Minnesota Mining 3l Manufacturing Company (SM)-^^ <H*1 
^ ^f=L?qg_ if &| o]^-7}-^--@ : cf. .g. tJ-igofl -n-§-ft ^^^tl -n-5l«lH^ American Association of State Highway 
and Transportation Officials (Washington. DC) -HH 7fl^€ 3°. 3. AASHTO Designation M 247 -81 (1993) °11 
7l^5l<H SUtt A J"7l tfl^r aRHl H^JL ^« 7l^<HH **MI 2-<£*r SU^ 0.72kg/ £ ~ 2.9kg 

113. °Ja}-^^.S. 3-§-€ Si**. 



^7>^o] 61^ «. ^ ? j}cs » ti^o) o) *><4 5E£r n A, B, C 31 G Q ^ Si^r. iL 

i^o] oJ^<^ s ^ S^l-o] ^Sfl^ O.S. n}B] 1-^^-Tll El^| t! 5"^* ^ 

1-51 *Fv+ £^ zz. °1^21 ^^-ofl |7}f ^ $Ucf. zielJi s.*l £S Ti>agAi s^^il «VaHJ* ^-<^^ -fi-el 

HlH, ^^«1H ^ -Hl^ "a^l- " iLS^<?l 5. # 4 1 SiCr. °1^ f r 2fl°fl "a^sj^ 

3j2r'^*r7fl *-t-«r^1 ^* H l^°ll cfl*V^ 3*1^. 



cfs. ^.2.310] <H«*|$r>8-S- A, B, C % G*}- SU^f. °1# ^ i^^'?! cf^tb ^^fl^l 

-^^ -ael^l-S}- ^ >?V -i?!^^ (anti -skidding properties)* ^l*^ 5U^ i^t}-^. 

ol t^-S. i^<y Y7>31<?1 £2: 7^^, *1" A J ^ <=>ll-5l ^ #Bl^ 

5J^# T^l^tt- ^ ^cl-. ^-§-5.^, oll-Sl Hr^ 2 !^ A J^" ^-^ 34 A, B. C ^ G^ 

*}- ^^-i- -n-*l*Hr 5°1 f-A^. °lel^ ol-B-S.. A J*(A,B,C. G)» ^ ^2:^°! 5L% Va 1 

7)^ ^ av^] 51 <H o> ^-cf. e}^: 91 CaCl 2 , °HlS^r ^lS =-^>^32j- £ 

^- AV3I}. ^o] ^ #°fl -g-«llSl^ i^"^. °1* ^^r ^-g-Al ^«r^ °1§S1 |JJL 

^-§-^°ll A i^r B C« l-^^m *r 5U**-S.. =»1&1^ *^r^ 71^1 ^"§-^>7l B ^h£- 

C4 ^f-sl-^ -5^- 3§*r*l S^cf. ^-§-*>7l ^i<Hl a.£2l 0 J #^°1 ^ A B c G S}- ^^£l^, o)§.ol 

o]^- aj^-jzj. S).^ o.s. ZielJl l-el^j^- ^3}-^°l ^<H^> «-cf. H^^- cfs. ^^^o] ^zj ^ cfs. ^-tIM- 
^1 ^ ^71 ^^Tfl 53 H>o]Dl ^#^r <g££l ^^-^S. 44*1 (i^(pack))«r<H^ tt^. 

S% -a-ifSAl «^(^« A)4 s^lreJ^- B^V C)-§- 7l^ a^^] aj-g-^ nfl^] 

^ 2 (masonry). ^r^^S, ^3^H, ^l^H, ^7fl (stone), ^^"l^, A ^ 0 J^1 A ^^^^ ^ ^-§- 
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- ojcf IE^r (bridging)^ «M§1M i*HH *\3. ^f^S) 

2 JlS IER alH<Hl <HM «a| (laden) SJfe- 2* ^l^S. #^*! ^«<H. SlM «■ IER°J ^-f, 



fe- ZL °]^2) 4^7} fAH -a<H^ t Si^r " #3" * M-^Sft^. A ^ A, B. C 9i «m °P<H1 &3 

«Hn|^ ^|H7l- -as) lE^r ZL wJ^sjTiq- ^ « #7^3 ^4=1^ 5 HLt* €• ^3 

^^o^i 3Wt+. a ^.q- £ ^ n o]a o v^ ft**}*? q-E- >3*§ 0 ) <r $1^. M-°>7>, <*J-g- A7> 

B ^ C s|. aflBl^sM <*3-g- A7> »<HJ3 4^ 4= 9X^. 



[3. l] -3* 3-§- 
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[g y 



#3 


#3 ^ 




*M 




1 


2 


3 


4 




1 


2 


3 


4 


1 - ! 


A,B 








32 


B 


C.A 






.2 ; 


A.B.G 








33 


B.G 


C.A 






3 


(A,G),B 








34 


(B.G) 


C.A 






4 1 


A,(B,G) 








35 


B 


CAG 






5 ! 


A,B 


G 






36 


B 


C.(A.G) 






6 


B 


A 






37 


B 


(C.G) .A 






7 


B,G 


A 






38 


B 


G 


C.A 




8 


(B,G) 


A 






39 


B 


C.A 


G 




9 


B 


A.G 






40 


A 


B 


C 




10 


B 


(A.G) 






41 


A.G 


B 


C 




11 


B 


G 


A 




42 


(A.G) 


B 


C 




12 


B 


A 


G 




43 


A 


B.G 


C 




13 


B,G 


A 






44 


A 


(B.G) 


C 




14 


(B.G) 


A 






45 


A 


B 


C.G 




15 


A 


B 






46 


A 


B 


(C,G) 




16 


A.G 


B 






47 


A 


G 


B 


C 


17 


(A.G) 


B 






48 


A 


B 


G 


C 


18 


A 


B.G 






49 


A 


B 


C 


G 


19 


A 


(B.G) 






50 


B.A 


C 






20 


A 


G 


B 




51 


BAG 


C 






21 


A 


B 


G 




52 


B.(A.G) 


C 






22 


C 


A 


B 




53 


(B.G) .A 


C 






23 


C.G 


A 


B 




54 


B,A 


C.G 






24 


(C,G) 


A 


B 




55 


B.A 


(C.G) 






25 


C 


A.G 


B 




56 


B.A 


G 


c 




26 


C 


(A.G) 


B 




57 


B.A 


C 


G 




27 


C 


A 


B.G 














28 


c 


A 


(B.G) 














29 


c 


G 


A 


B 












30 


c 


A 


G 


B 












31 


c 


A 


B 


G 













A: #^af|* ^n$r A; 
B: f^ v *l|» ^8* B; 

C: f^*H» 5L«-*Rr C; 

G: 5L^#£r G. 

Hn)^ cH=°l «<KJiL3. 7)3} 2}-§-^ ^ Slcf. a bHI, €-^>, ^4 ^^ol^. 

^ o. ^.g. A ^ i^tIHI ^g- ZL ^^1 ^■%■S\Zr a^^^CS-^ 1 -14. 22 -39 ^ 50 -57). 
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Aj-g. B C ^ 3-§-S|fe , -fl* A7> l^Tfl *1 3 -§-3^ 2*1 iL4 «,^aJ*r=Wa 6 -14 ^ 22 -39). 

^-g- A7> B^l- C» 3-§-*Rr 5* £§*r*r ^Tfl^ofl a^^l B^ CI- 2*>3. *-§-*Rr 5L% v *>fe . 

^ ^ofl ^ofl ^-§-5]^ Aj^ BS} . a^«. cl . x^fe hm^o] 7RV aV^^cH^ 22 . 39) . aj^. Ai b ^ c 



^-g-*>7l *H1 ^ 3-§-*Hr 71^ SL&^r ^aj ^o]^ S aj # ^ A Jir 

3 aJ^o) ^t|^£S ^AJ a)-<yci a^-g.^ ^^*>7fl I« (trapping) ^Hrd) 3l=t3<?1 <H ^ 



0.3 HlH£ ] a* _^. A >AJ (retor -reflective capability)* ^cJ13-3, 7l 3*fl, <H t^ «<H^ = °J 

^ « qs. ^^t}^ %o] HfeJ-z)^, AJ^ G (^r, B^r C7> *||$J€ D W B 4°S. 2\-%-S\$r ^741 *fl 

^ =M 7 HHr ^o] iLcf a>^^. aj «. A, B ^ C» «°J*Kr *£*H G3 €SW S# 2-g- 

Aj. 7l :§^]-b EP _B -0,200.249 ^ £ ?!MsJ<H $^ 4i 3.$. <g ^.^ ^ 4, gjcf. 



t} <>l4 ^^r^l 51^ «:74)^Ai A>-§-^ ^ S^cf. ^-o^ » ^ ^Til (remedial step)" ^ £3. °>? 0 1<:> 1 ^r A J 5L*-§- 

^j-g-s]^- <a>*^o] ^o_S. ^-§-S]ji 0)^0] «e) ^^Sj^l t^ofl n^-ej- *^^J °J^1- ^ 

-J*^^ 32t 7}^S}-«- ^ 5U** £) D l«r^. °J ^ £5- ^^^l W 6 J 71* 2^ 

-SlrH, 20 -C, A 0 Vcfl^£ 50%)^1^ Alzj-sl^^ul-, or 0} 3_t} ^ IL^\±r X^°J D >^- 



1 iLCr a^^o\] ^-S-^ £5. n>jg* °J7>S + -^^^ ^ Si^. ^ ^^°fl £S ^K 1 ^ ^S^i 



AMBERJET™ , AMBERLYST™ , AMBERLITE™ , AMBERSORB™ ^ ROPAQUE™ ^gr Rohm and Haas Com 
panyS} ^1<«H, NAFION™ E.I. dupont De Nemours and Company 2j ^-S-^H, CELITE ™ fe- Johns -Man 
ville Corporation^ Wl, AQUALIC ? €- Nippon Shokubai Kagaku Kogyo Co.. Ltd.^1 Aj-^olcf. 

^Al«( 

<H^^ ^.^t ^r£(sub -freezing temperature) «HI -H SI ^ ^1^ 



a 2<H1 t+Er^ £S AS}- Bl- 7 S (gap)°) 500^(20 mils)'?! £1^4* l^M^-t AV^-^-<^ io.2cm (4in.) 
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x 30.5cm (12in.) ^-f-^-S" 3 -§-$!■ <=>\^ ^«SHI ^<H*I l^l* 3 -§-^53*}. HS^cf^ -H-eflo) 

H 7« 500^ S^H^ ^7} 330w°\ 3£^- ^3-3 ^^l* ^^^l-ff sfl 

" ^3 *f ^S>(l/2)* gal l/2£ ^^5)^1 ^"^S. ^VSi^ 3-§-*>5^. *^^l^r «S -HM^l- ^|-§-*f 



a ^ l-^^ll- ^rUSKS. *fl^* ^£ Or (32T) ae^ol 90%^. -ff*13^r Hotpa 

ck Model 5417532 9l^] °1 ^ (Hotpack Corporation. Philadelphia, PA)°11 A o v 7l 
^ -#7l -y-cfl^JESl <y^-»fl 0 l^ 0 fl^ .3. 2<H1 M-^v£ «>3- 2^1^'y- £££|2E* ^t^ji ^a) 

-^^€-8- ^-SJtcf. <MH£* *3*7l3 -19t (O-F)gcr. 18*13: 3 WI^HW afl^-S- 



^ Tg A3 *$3l 

901C *^7l*MH iM^OD^r 880g<H) DI ==r 80g°fl 6 ^£t «l 7>im] <=>l H 10.7g, DI ^ 80g^ -§-.«fl€ 

0}-°.^- 3^B1MS 7 lg ^ ^sfl A )H Hl-aj^ 156g(Jl^-S- f"^ 42%, ^ 60nm)* ^7}^ ^ , DI x 2 

0g-§- ^7>«r<H *^ v *# ^^«rJL * . 86r 'H]^ 3*133) 33 DI =r 80g°fl -§-*fl€ 35.-3- ^J««>lS 3 
6g «-*Q 3%^1 ^7>^ Dl^r 50g-ir ^7f§]-«^. 

^ (g) 

DI 600 

rhtq-g- ej-fli ^Sf|ol S (28% 31.5 

^a.^sl]olH 1224 
°H!H13-3 i !iiHHH 789 
"1)33.^ 26.5 
n -5.31*! "11 = 25.5 

<§^ v ^3*l, Dl^r 9g°fl FeS04 O.Olg, DI ^ 20g< : >i) -§-«ll^ t --^l^l-B^^M-^ 1.7g ^ DI ^ 20g°fl 

0.57> ; S3-lr 0 J ^^1^ 50.2%°l31 Jg* 0 J7V a)^<>l 2 21nm^c|-. 

A3- B3 
[a2]^l^£S.^ 
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v 



[B. 2] 



! f "i — 1 


£SA(g) 


d 2 D f„\ 


A Tg f'th'fl A 


214.3 




jLTgttf* B(l) 




227.8 


* 


3.1 




T am nl™901 


2.7 


2.5 


Stirf V nol™CT -136 


1.4 


1.4 


Drewplus™L -493 


2.7 ! 


2.7 


Ti -Pure™R -900 


50.0 


50.0 


Omyacarb™5 




380.3 


10*# T- 








15.0 


15.0 


Texanol™ 


3.2 


11.5 


# 


27.7 


12.0 


Acrysol™SCT -275 


0.3 


0.25 


***(g) 


699.7 


703.45 



(1) JL Tg(~30r) ^ v *Il Rohm and Haas Co.. Philadelphia, Pennsylvania^^ ^l"^^* Fastrack™342 



alJ3L<4| A-D5l^Hl -4. Ot°l*Mq £3E°1H W ^ 2^* I*!* 

[5. 3] Si «l2°fl A -D; -S^Hl 1 -4 



\& 3] 





A 


B 


alH^l C ; 


aiai d 


2°!)) 


A 1 330/ai 


£3. A330/flD 


££. A330/m 


£S B330//m 


ot°W *1 


2 


2*R> 


i *m 


2*m 




18 


18-*1# 


18 


18 
















2 


3 


<a*H 4 




Amber!ite™252H°)-fr2$T 
*l 2 f- ~50g/m'°£ 
A330/an 


ASAP™ 2000 tSIIfI 
t^ 3 * ~50g/irf±S. S.t«|- 
fe- £5. A330//m 


Amberlite™252H< : >l-£:2* 
4=*l 2 f- ~50g/m'£LS. 
sj-fe- A330*fln 


Amberlite™252H< : >l £ 2$Hr*l 
2 t -50g/m*±S. £f*Hr£ 
3. B330/UD 




2 aRV 


2*12 


1 ARV 


2 AJ^ 




18 


18^1 £ 


18 4£ 


18 


£<S US. f 






3"] 





(1) £3. 3. 2°fi M-eHlS^. =3 (gap) 0 ! 500^m(20 mils)^l -&3HJEt- A>-§-*><H 330^21 # 
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(2) Amberlite™252H£- Rohm and Haas Company, Philadelphia, Pennsylvania <HM 0 l-§-7|--^t3: ^l-friZ-SK^l 6 ! 

(3) ASAP™2000xr BASF Corporation, Aberdeen, Mississippi t^^<et*11 (superabsorbent) cf . 

- * o)S- ^Al^]^ 71 ^ S^HH -ae}^ $7]-^.2.S*| or°l*V£l £^3^ ^11- £S 

a. rt-t| aj-^ofl Sj-g- £^^r OrHcf •$rS.°11-M £2: 3? A>^-^ M) -^<i^ ( fracture _ resis 

tance)* #tt<}. 

(57) ^-7-^1 «fl 

^<§- 1. 

( i ) ^ A* ^-S-^-fe- ^1; 

(ii) b» 3-§-*Rr 'a-Tfl; ^ 

(iii) i&*g* #741 

^7] A^r -n-71 ^3E) #^^) ^tfJfl. o]£. (hollow) ^ ^^1, $^*fl. ta, ^-7] «^»*|. Cf 

3-aj 1-^, u] -cHg->8 H-i^ 53 °l«-5l £tf#5. ^P-Ajsj^ Aiej^ 3}^ -& Ir-g-^j 
Aj-7] Aj-g. B ^ 1 4^ tn-oic-1 2:^8 i*V^ ; 

*)] lig-ofl 5iH^ f ufol-71- ^| 2 ^ u>olc-1 2:AJ#* S^-«r^ C # aj- 7 ) ^-§-*>^ 'S^l* i^** ^-^)-° 
4. 

£3-13. ^-Ajs) fe ^#0.5. -f tH Aiej^ av aj-^-7)!- itft s^i^ b 0 v^. 

^T 1 * 5. 
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I 



*l 1**11 Si°H. -*7l °1£ ^Sj-TjuJ. ^ «J:^*-i: ^ °.S. *Rr *»3. 

3)^% v 6. 

^ !^-ofl SiojAi, ^-71 ^5) 1-^1 §**]]^ °>3^ i^El^^ n oil- S} ^=l^r n# 

-?-E-) aJem^ 2^ *>i+^ liHMlS i**-§r 

3!^-* 7. 

iig-ofl oj^Ai, l|o>7> av =-.§.Aj o| 5J £*1:3. ^Jslfe- -¥-£1 M-fr ^-§- OJ ^ 

Aj-71 3_t$*\] "cirTill- lt^, <$7] ^HlH^, aI^sa}. 3l °1*^ £*S3. ^flS. ah 

*l 1**11 *7l ^-g- A3 *7l Aj-g. B^J 2?-§-^r f^H **M3* ^8-2.3. ^ 

9. 

*i i**fl a«H^. ^-g. asi ^-§-<=>i ^-7i b« ^-g-^71 ^oii ^^<h^# ^ 

«T*tf 10, 

* 1**11 Sl«H*1, *7l Aj-g A s) 3-§-oi Aj. 7 ] aj^. B # aj-g-tV ^ofl ^ *fe *>3. 

*ll 8**11 51 M-*>7>. *7l ^-g AS] 3* n *7l -fl* B21 *1 2 ^ «>«?lcl 2:^#^r i*€r>^ Aj«. 

C# *7l *j-§-*Hr ^7fl# i*** ^"Aj o_s. *Rr 

^It 1 * 12. 

^ 9* SExr 10**11 Si^-H. H- 6 >7>. *7l A oj 33. Aj-7] B*l S}* *°fl *11 2 4^ "Kl^ 5L* 
A ;jg- C* Aj-71 3.^*11 3-§-*R? ^Tfl* i*** ^-2-3. ^ **3. 

^T*-* 13. 

*1 10**11 SvMAi, q-f>7K A^7l Aj «- A *1 ^-g-^ ^-Alcfl *j| 2 ^Aj Bl-Ol^ aAj^-O. i^>^ Aj«. C» Aj-71 SL^*fl 

3j-§-*Rr ^1* £*** ^'^S. ^ 
^ ; ?* 14. 

54 1**11 Si^Ai, Aj-71 3.^^r ^°J|- ^^^-5. ^ *fJ. 
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